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KWINIUK RIVER COUNTING TOWER PROJECT, 1971

INTRODUCTION

A salmon counting tower project was initiated in 1965 on the Kwiniuk
River 110 miles east of Nome (Figure 1). The seventh season of opera-
tion was completed in 1971. The Kwiniuk River, similar to other major
rivers in Norton Sound, receives moderate runs of chum and pink salmon
which are harvested by subsistence and commercial fishermen. To effect-
ively manage the Norton Sound Fisheries, it is important that frequent
estimates of escapement during the season be obtained by either tower
counts or aerial survey counts. The tower count is the more precise
method and provides a check on the aerial surveys conducted,

OBJECTIVES

The 1971 project objectives were to:

1. Obtain daily and seasonal timing and magnitude of salmon
escapements.

2. Determine the travel time required for salmon to migrate
from the mouth of the Kwiniuk River, near the commercial
fishery, to the tower site,

3. Check 1970 salmon redds for the presence of unhatched eggs and
sac fry.

4. Evaluate aerial survey estimates by comparison with counting
tower enumerations of salmon escapements.

5. Periodically sample the Moses Point commercial salmon fishery
and the escapement populations for age, sex and size informa-
tion.

6. Determine a satisfactory location for a weir on the Kwiniuk
River.

7. Conduct late season carcass surveys of the Tubutulik and
Kwiniuk Rivers to compare specles composition.

METHODS AND MATERTALS

A portable 20-foot aluminum counting tower was erected adjacent to
the river upon a 30 foot high bank at the same location used since 1965,
approximately five miles above the river mouth.



A 25-fathom beach seine was used to block a secondary channel formed
by a mid-river sand bar located across the main channel from the tower,

A power line with three 400-watt incandescent light bulbs housed in
18-inch diameter reflectors was strung across the main channel to provide
illumination during darkness. A 1250-watt generator provided electric
current for the lights.

A three-man crew began 18 hour counting operations on June 26 and
terminated counting operations on July 29, 1971. Each crew member counted
salmon for two 3-hour shifts daily from 1200 until 0600 the next day.
Hourly counts were totaled. Salmon moving downstream and salmon caught
above the tower for subsistence purposes were subtracted from the total
count.

Chums were captured by seine at the mouth of the river, marked by
plastic surveyor's marking tape (4 ft.) tied around the base of the tail,
and released. The time of release was recorded and the time the fish were
observed at the tower, five miles upstream, was recorded., Salmon were
tagged and released in this manner In four different weeks. A different
tape color was used each week,

Pricr to the 1971 adult salmon migration, salmon redds near the tower
were excavated by shovel. Eggs and fry which were still present in the
gravel were caught and removed from the water with a fine mesh nylon net.
The estimated volume of excavated gravel and the number of eggs and fry
contained was recorded.

One aerial survey of the Kwiniuk River was conducted from a chartered
Cessna 180 aircraft,

The commercial fishery catches were periodically sampled for age, sex
and size information at the buying station near the river mouth. The
escapement population was sampled near the tower site using a beach seine
to capture the fish,

The three-man crew, using conventional measuring equipment, located
a satisfactory weir site,

A carcass survey was made of the Tubutulik River from a point approxi-
mately one mile below Chukajak Creek to the mouth of the main river on
July 30-31. A similar survey was made on the Kwiniuk River from a point
about 20 miles above the tower to the tower site on August 1. The surveys
were conducted by two men in an outboard-powered aluminum canoe.



RESULTS AND DISCUSSION

Estimates of Escapements from Tower Counts

In 1971 a total of 38,243 chums and 16,151 pinks were counted past the
tower, Based upon research data from 1965-1969, the average chum salmon
escapement during the six hours from 0600 until 1200 was 2.1 percent of the
total run (591). Using these figures, the expanded total escapements were
39,046 chums and 16,742 pinks. The above tower subsistence catch totals
were 367 chums and 108 pinks. Final escapement totals are 38,679 chums
and 16,634 pinks. Daily cumulative counts for 1965-1971 are presented in
Appendix Table 1,

The main peaks of the chum run occurred during the periods July 8-12
and July 16-20, while the peaks of the pink run passed the tower during
the periods July 10-12 and July 17-20 (Figure 2). The daily chum run was
heaviest from 1600 to 2400 with the largest counts occurring from 2100 to
2200. The pink migration was greatest during a similar period, 1500 to
0100, with the peak occurring from 2100 to 2200 (Table 1),

The chum and pink salmon average daily peak of migration for the years
1965-1969 was greatest between the hours of 1900 and 2000 (Appendix Table 2).

The 1971 chum salmon escapement was the second highest ever recorded.

The pink salmon escapement was fourth from the lowest recorded, Total
chum and pink escapements for 1965-1971 are presented in Appendix Table 3.

Commercial Fishery Catches

In 1971 the Moses Point commercial harvest of chums was the greatest
ever recorded (43,456) with the peak of the catch occurring July 16 and
a smaller peak on July 6 (Table 2). The pink salmon harvest was the
poorest ever recorded (910) with the peak occurring on July 17. These
dates correspond closely with the Kwiniuk River migration patterns (Figure
2). The economics involved in the Moses Point area's pink salmon fishery,
i.e., lower return per weight of transported fish, uncertain market, etc,,
has kept the commercial harvest of this specles to a minimum as compared
to escapement for the past several years.

Chum Escapement Predictions Based upon Tower Count Data

Determination of the 1967 brood year chum survival rate based upon
known survival rate of the same brood year of pinks, which returned in



1/
1969, was tested.™ our years of Kwiniuk tower counts provided the basic

data for comparison.~ Estimate number two of the 1970 regression analysis
(39,580) was within 1,3 percent of the 1971 expanded escapement figure (39,046).
This method assumes that the vast majority of chum salmon return as four-year-
old fish. Sampling data indicates that this was the case for the years 1965,
1966, 1967, 1969 and 1970 when the age composition averaged 86 percent four
year olds. However, in 1968 approximately 61 percent were five year olds.

Also, this method does not allow for greatly fluctuating commercial harvest
rates. At present effort and harvest levels this should not affect the results
to a noticeable degree but may in the future when significant changes in effort,
efficiency and methods of the commercial fishermen may occur. Unaccounted

for survival factors may also affect the reliability of future prediction results.
The regression data and prediction figures for 1972 and 1973 are presented below.

KWINIUK RIVER ESCAPEMENT DATA

X Y

Year Pink Escapement Chum Escapement Year
19653/ 15,834 26,661 1967
1966 10, 864 16,958 1968
1967 3,587 19,687 1969
1968 128,580 68,004 1970
1969 56,683 39,046 1971
1970 235,131 Est. 110,112 1972
1971 16, 742 Est. 23,630 1973

r = ,991
Given: Ix = 215.548x103 fy = 170.356x10°

¥ = 43.109x10° ¥ = 34.071x10°

I(x=%) (y-y) = 4290.22x10° N =5

¥ (x-x )2 = 10835.20x10°

Y = a + ByxX
3 1972 1973
Y =17.000 x 10~ + .396X = 110,112 and 23,630

The correlation coefficient for this data is again quite high, .991 of a
possible 1.000 for a straight line relationship.

The 1972 estimated escapement of 110,112 chums for the Kwiniuk River is about
six times the parent year escapement and indicates the possibility of excellent
survival for the 1968 year class.

1/ Method described in Forecasting Chum Salmon Returns Based upon Pink Sal-
mon Abundance of the Same Brood Year, 1966. Mattson, Chester R., USBCF.

2/ Kwiniuk Tower Report, 1970.

3/ The 1965 tower count was terminated before the end of the salmon run. The

actual count of 8,668 pinks was expanded to include the percentage of

pinks which pass the tower on an average year after July 19.




Travel Time of Chum Salmon

Travel times of chum salmon tagged near the river mouth are presented
in Table 3. Of 24 salmon tagged near the river mouth, 16 were observed
from the tower, five miles upriver. The fastest travel time was 18,3 hours,
the slowest was 139.3 hours and the average time was 57.2 hours. The wide
variation in travel times between individuals in the first group tagged on
July 5 (25.1-139.3 hours) was probably due in part to mixed river area stocks
and early season milling. The second group tagged on July 14 showed less
variation (51.2-69.9 hours) and passed the tower on the highest chum count
day, possibly all headed for the same general spawning area, The third
group tagged on July 19 made the fastest time and had the smallest variation
(18.3-20.6 hours)., Four individuals from this group of seven were not
accounted for and possibly spawned below the tower. Milt and eggs flowed
freely from chums seined in the river near the tower on July 20. Of the
last group of four tagged on July 25, only one chum was observed at the
tower (25.3 hours) and 1t went back downstream. This group possibly
spawned below the tower.

This data indicates that the majority of later running chums spawn
in the lower portions of the river. More intensive research would be
required to determine if this is actually the case.

This experiment should be repeated until results are statistically
sound, at which time daily counts can be more closely correlated with
daily commercial fishing catches for a more refined day to day management
of the commercial fishery.

Excavation of 1970 Salmon Redds

It would be useful to know when salmon fry leave the gravel and migrate
to the ocean at more northern latitudes, As a basic step, several 1970 salmon
redds were excavated in June. The results are shown in Table 4, Eggs were
present in all redds excavated; however, the percentage of viable eggs was not
definitely determined. This experiment should be repeated with better equip-
ment in 1972 and the viability of eggs and sac fry should be determined.

Aerial Survey Estimate Compared to Tower Count

A late aerial survey of the entire Kwiniuk River was conducted on August 10,
1971, A total of 800 chum, 60 pinks and 5,892 carcasses was tallied on that
portion of the river above the tower. The cumulative tower count through
July 29 was 38,243 chums and 16,151 pinks. The aerial survey should have been
conducted earlier in the season for a direct comparison of escapement totals.
However, the results may be useful in estimating escapements based upon late
season aerial survey counts of other streams in the area.



Population Sampling--Age, Sex and Length Data

A total of 540 chums was sampled from the Moses Point commercial fishery
and 508 chums were collected by beach seine from the spawning population of the
river to obtain age, sex and length data.
the data tabulated in the Northern Region Salmon Age, Sex and Size Data

Report,

1971,

The scales collected were aged and

Basic Plans for Weir Location

The site selected for a possible weir on the Kwiniuk River is located
150 yards downstream from the present tower site,
profile at this location.

Carcass Surveys of the Tubutulik and Kwiniuk Rivers

Figure 3 shows the stream

Carcass survey results and results of other surveys are listed below for

comparison,
1971 1970

Kwiniuk R] Kwiniuk R.,| Tubutulik|Tubutulik|Kwiniuk R, {Tubutulik|Tubutulik
Enumeration tower carcass R. aerial|R.carcass|tower R. aerial|{R.carcass
method 7/29 8/1 7/20 7/31 7/29 7/25 7/30
No. of chums 39,046 1,249 16,820 1,150 68,004 38,200 1,234
No. of pinks 16,742 402 7,500 797 235,131 136,590 6,995
Species Ratio| 2.33:1 3.11:1 2.24:1 1.44:1 1:3.46 1:3.57 1:5.67

The Tubutulik River aerial survey ratios correspond closely with the

Kwiniuk River tower count ratios for both years.

No definite conclusions can be arrived at, based upon this limited data.
However, the figures above do indicate possible differences in the speciles
composition of the spawning populations of the two rivers, i.e., higher propor-
tion of pink salmon in the Tubutulik River, and also, the possibility of a
correlation between species ratios obtained from aerial survey counts of the
Tubutulik River and these derived from the Kwiniuk River tower count.



SUMMARY

For the seventh consecutive year a counting tower project on the Kwiniuk
River, a typical Norton Sound salmon stream, was operated primarily for
the purpose of obtaining the daily and seasonal timing and magnitude of
the salmon runs which can generally be applied toward management of the
Norton Sound fisheries.

An expanded total of 39,046 chums and 16,742 pink salmon were recorded
as passing the tower in 1971, The peaks of the chum run occurred on
July 8-12 ard July 16-20, while the pink run peaked during the periods
of July 10-12 and July 17-20. The 1971 counts were the second highest
for chums and the fourth poorest for pinks.

Chums tagged at the mouth of the Kwiniuk River took an average of 57.2
hours to travel the five miles up to the tower site,

Salmon redds from 1970 were found to contain eggs and live sac fry in
late June 1971.

Figures obtained from an aerial survey,which was conducted too late
in the season for direct comparison of tower escapement totals,may be

useful in estimating escapements from late season aerial survey counts.

Age, sex and size data was collected from both the commercial fishery
and the spawning escapement population.

A satisfactory weir site was located.

Carcass surveys of the Kwiniuk and Tubutulik Rivers yielded ratios
of chums to pinks of 3.11:1 and 1l.44:1 respectively.
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Figure 1,‘.:, Map of the Kwiniuk River, Alaska
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Appendix Table 2,

' 19
Total counts by hour showing percentage of total count for the
years 1965-1969.

Species: Chums
Year 1965 1966 1967 1968 1969
Hour |Count A Count % Count % Count % Count YA All years
bO-Ol 2043 6.27 904  3.67 880 3.18| 2214 11.7 753 3.8| 5.72
01-02 | 1938 5.95 | 1255 5.10 917 3.31} 1355 7.1 356 1.8 4.65°
02-~03 627 1.93 967 3.93 487 1.76| 735 3.9 84 0.4] 2.38
03-04 405 1.24 654 2.66 353 1.27) 720 3.8 284 1.4 2,07
04-05 186 0.57 224 0.91 111 0.40 | 314 1.7 279 1.4 0.99
05-06 131 0.40 58 0.24 123 0.44 27 0.1 292 1.5| 0.53
06~07 121  0.37 13  0.005 60 0.22 40 0.2 46 0.2 0.20
07-08 66 0.20 80 0.33 53 0.19 66 0.3 181 0.9 0.38
08-09 60 0.18 -25 0.0 16 0.06 22 0.1 186 0.9 0.24
09-10 35 o0.11 -19 9.0 67 0.24 33 0.2 72 0.4 0.19
10-11 118 0.36 7 0.003} 287 1.04 22 0.1 51 0.3] 0.36
11-12 98 0.30 -2 0.0 -161 -0.58 35 0.2 77 0.4 | 0.06
12413 305 0.94 161 0.66 22 0.08 -4 0.0 161 0.8] 0.49
13-14 | 1523 4.68 147 0.60 495 1.79 69 0.4 | 1128 5.7 2.63
14-15 | 3386 10.40 483 1.96 | 496 1.79| 440 2.3 963 4.9 1 4.27
15-16 | 1677 5.15 792 3.22 788 2.84| 833 4.4 749 3.8 3.88
16-17 | 1556 4.78 | 1369 5.57 | 2937 10.6 879 4.6 | 1830 9.3 | 6.97
17-18 | 3961 12.16 | 1962 7.98 | 2519 9.09. 698 3.7 | 2180 11.0| 8.78
18-19 | 2777 8.53 | 2031 8.25 | 2304 8.311 1282 6.8 | 1995 10.1} 8.39
19-20 2387 7.33 3392 13,78 3836 13.8 1947 10.3 1606 8.1 10.66
20-21 | 1863 5.72 | 2798 11.36 | 3600 13.0 | 1786 9.4 £i09 10.7 | 10.03
21-22 | 2289 7.03 | 3523 14.30 | 3093 11,2 | 1409 7.4 | 1770 9.0 9.78
22-23 3082 9.47 |%2226 9.06 | 2412 8.7 | 1462 7.7 | 1180 6.0 8.18
23-24 | 1927 5.92 | 1574 6.40 | 2017 7.28 1 2586 13.6 ‘ 1470 7.4 8,12
Jotals|32561 99.99 (24574 99.98 |27712 100.5 19802 100.2 | 99.95

18970 100.0
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Appendix Table 2,. (continued)

20

Total counts by hour showing percentage of total
count for the years 1965-1969. ‘

Species: Pinks
Year 1965 1966 1967 1968 1969 All years
Hour CoupF % CouPt A Count % Count Z Cou?t % A
00-01 | 526 6.76 22 0.02 ‘140 4.1 9974 7.6 3211 5.6 4.81
01-02 | 267 3.43 310 3.08} 247 7.3 10457 8.1 1432 2.5 4.88
02-03 | 179 2.30 603 6.00| 107 3.1 2403 1.8 270 0.5 2.74
03-04 | 142 1.82 428 >4.25 113 3.3 2319 1.7 2227 3.9 2.99
04-05 80 1.03 57 0.06 7 0.2 2161 1.6 1833 3,2 1.21
05-06 81 1.04 28 0.03( 15 0.3 661 0.5 1325 2.3 0.83
06-07 58 0.75 10 0.01| 14 0.3 431 0.3 158 0.3 0.33
07-08 50 0.64 3 0.00| 19 0.5 1861 1.4 2300 4,0 1.30
08-09 22 0.28 4 0.00 5 0.1 796 0.6 842 1.5 0.49
09-10 17 0.22 -7 0.00 10 0.3 152 0.1 102 0.2 0.16
10-11 87 1.12 | =310 0.00 15. 0.4 317 0.2 116 0.2 0.38
11-12 95 1.22 -2 0.00| 26 0.7 287 0.2 0 0.0 0.42
12-13 90 1.16 -1 0.00| 21 0.6 206 0.2 173 0.3 0.45
13-14 | 142 1.82 11 0.01| 74 2.2 1395 1.1 2136 3.7 1.76
14-15 | 459 5.90 26 0.03 i62 4.7 1796 1.4 1529 2.7 2.94
15-16 | 598 7.68 40 0.04| 80 2.4 3711 2.9 2142 3.7 3.34
16~17 | 655 8.41 490 4.87] 119 3.5 7701 6.0 4346 7.6 6.07
17-18 | 526 6.76 | 1221 12,13 227 6.6 14492 11.2 3445 6.0 8.53
18-19 | 546 7.01 851 8.45| 240 7.1 6524 5.1 3153 5.5 6.63
19~-20 534 6.86 1323 13.18} 551 16.2 19821 14.8 4830 8.4 11.88
20-21 | 580 7.45 | 1822 18.18| 377 11.1 8767 6.7 7928 13.8 | 11.44
21-22 | 770 9.89 | 1609 15.98} 300 8.7 9921 7.6 {49391 8.6 | 10.15
22-23 | 768 9.87 ] 926 9.21] 314 9.2 10137 7.8 3451 6.0 8.41
23-24 | 513 6.59 602 5.98] 242 7.1 13092 10.1 5543 9.6 7.87
~Totals|7785 100.1 |10066 101.51[3425 100.0 129382 99.0 {43615 100.1 {100.01







